BALEF 6
202346 H

KobofE WOR %

Water Resources and Power

Vol. 41 No. 6
Jun. 202 3

DOI:10. 20040/ j. cnki. 1000-7709. 2023. 20221474

B T B 25 54 45 B B 4R (0L 48030 50 7 SR R 5%

Z OFV L EkE N MR AT Ak E

(1. PG PRS00 5 R s 11 R S 5030 3, bt 1000385 2. rfv I K A K AL Bk 2 B 52 B b 5T 100038 5
3. JKF BT PP R AR BORPF A H L LA 1000385 4. T 4 /K SCKBEIR R . T Rg FBIH 450003)

FE. A TRALZATAEAKFIRAD AR A 69 T, 38 T — AR BR A F &k, iZ 5 k@t
FIN IR A5 44T 8 M 2 IR B R AR 4E 5 A L R A 7 R R BUA B A2 @ 2, 5F A A 2 8 K-means & £
Tk RIARIRIRA ,F AL EEITARRASCABRA S5 H TR, FRFEGE/IEEME A
PARBRRE R BRAAMASN KLTRRERSTIEOHE—RIHR, ERAN BB EHEEHERA T
AR FA R AR LFRIRAEIRAF AT 2 A AR, 54 %L T o RE TR @45 .8 60 4 00R AR B 77 & 48
oL TARAE R R A TR ISR 2R RN ARFT RGN TAREE A THTALLEHEY
MM BRBAFERTRATH AL TADEZ LI RFOAMS A 5X TE - X MMARANFT HHL,

ATHAEFRBFAMMOIAKETARSAGFTORFAA 2HRETEERFT LG,
KB ABOLA I B R ARAE M RO R s A AS R 5 A T A

FESES: TVI2 XEkARERL: A

1 8l§

ToAR U BB DX CRf AR 0 BERE X ) 2K SC B —
LK SCA U A T AE R A, HAT. B8 T
R A T8 B DX K SC TR T BB BT T ik b 2
T SR A R I e 22 9 S 7 i o T ik AL
BRI A TR IX K SORE R 2 58S ] 21 5 2% X
FHALAY JCBEREIX, LUAE A A s B9 2 BOT K
SO TAR o 5 B RS 570 2 B S 28 0 BRI
S e 2 M DX SR T 0 T i A MR . 25 R 4 D
5 2 P U S R T R A A K SR BL A -
T AT 23 S T S B Y 2 B 1) JC B
T RS S BB B R IEA L KA E R T
T PR IR K SCR RIS 9 A BE 58 48 4 75 I 1
IKSCERG M A L R AR5 R Bk SCE R
FUAFIL TSR BF 5 b, O T 24 19 1 2%
R TEVEORFIX K SCHUHR BT K £ R TR 2
T RE A AS A AL PR 1, AR /25 0 B RO R i

s EHE: 2022-07-18, & Bl H #: 2022-08-19

XEHS: 1000-7709(2023)06-0013-04

o AN X T U AR B TR A o DU AR SR
PI(E AL B 09 R AR AEL L R 75 I8 R Ak {1 3l 25 748 fb i
R 3 T R A0 AR B P TR 45 3R B
2, I ARSCEAL S8 T S 2 i SE A L 5
AT I AR P 14 G R IR A 2 R I A I 2 T
L T JR AR L 30 SR T S o L2 A0 Bl 3 T e DX A
AR SR 3] A K SR SR

2 MRREBSHE

21 WRXEHER

VLV s 5 2 113°35' ~118°29" , Jb & 24°
29'~30°05", & P TR = il TR R £, 25 18] o A
AN, BEHUTTG4E N 5 4 L F R L AR L5 3.
3N R I N N N 3 55 R
P R L ERR FER T R 1T ARG
T AR S W5 i S (345 3 A T A D i kT AR
1E 486~8 600 km” Z il ,

HEWMB: EIRELSMAITRI(2019YFC1510605) 5 6/ 4 A 25 20210701 (ghfund202107011171) 5 H [F 7K Fl K
Bl2=WF ST BE U A H R AA TR (JZ0199A032021) 5 vp [ KB Bg 9 7€ w0 = 35 Al F 5% 807 B B2 A0 35 A A T H 5 Jb 50 IiTe

K2 m T B S S I 4 (HYD20200OF02)
1EE /N

ZEF] (1996-) , 4, A = fF 55 A= L W 55 5 18] 9 7K SC TR » E-mail : 1850195367 @qq. com

BWAEE : (T 1972-) , 2, T o VIE iy G AR UL BF 52 5 ) S kK B4R 45 981 B2 LK 2R TR 328 47 7K oz 3l 2545 i 45

E-mail: hexy@iwhr. com



. 14 . KoHOH

2023 4F

22 HiERIES WAL E

AR SCORFARL I S5 PR 031 51K 2y K 4 o e T T AR A
FARRAFAE . Forf, N ST 5 ik 60 335 U it 2
fiE R A /B 56 I — AR B R BC(NDVD 5 X
GRF IR A5 S B T 900 LA O A X A5 AR
I AEL Y IR 15 5 LS B L W E b A B8 Y TR
2015 4F , BHE2E M B R IR AR BIL R 1, 2
TR RO 3 R T R TR AL ) R ARAE
FEFF ZR G RHERLRE . SR 2015~2019 4R 3703t
IKEFTSRRGE

®1 EBHIEE
Tab.1 Selected data sets

osil] ST E 1 h. &k TLPE A KSR

SGAHE 1 h,0.5°X0. 5k GLDAS %
SMAR IR 1 h.Hul TLPEE KSR

Y e IARAE.90 m W% ASTER GDEM V2 $diE4E
R/ B IFARAE 300 m MA% R B b R T

I B ANAR (300 m PAS  BRES JR)

IH—LHEBEFERC(NDVD  BFAR7E 250 m MK MODIS MODI3QI %4t 4

3 MMURIEIR B iE

31 SHEERE

S T AE TR 25 A SO B TR S A
PR L A SCE-UA 8325 % 38 22 1T 45 BT &8
SHCRE AT MBS % R 98 ROR
FZBUNSE) i £5 4 [ WK SC i 72 28 1 04 L
PRI R TP AT 388038 R B A TN B2 () VP A 4 R
3.2 FEMUFEEIR B
3.2 R EREAE AR R SRR AR ) i

A2 258 AFLARL T D0 178 ) S S 45 2R R AE A B[R] |
TR h i o BV Ak Ah B K SR Ab S 00 R AE B 42
B AR AR 0] . 51 ACREAE Y B AR R L AR —
A [7) 2 0 At 5 R O 7 B () OB 1 b AT
JRTE B AR R AR B R AE AR R Ay XL 1,

XII XIZ XV/ xln

Xor | X Xy X,
BABEARE : ‘x,, ol = x| EifZ
‘ * AR

v
%/354%@1 X X R Ko
v
T

(a) —HEIIEOE (b) ~ 4By B AERE
Bl —#$3IaE5 " H#SIEER

Fig. 1 One-dimensional feature vector and

two-dimensional feature matrix
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Fig. 2 Nash-sutcliffe efficiency coefficient box diagram

of flood in calibration and varidation period

By AT e KAE, SR W2 2R A0CR e 2k 2 B A .
S T AR A A AR BL U SR 23 2 R 1 L %:z 2,
R 2 ARRBEENTREMMBCUREBOR M E
Tab.2 Similar watershed identification results obtained

under different clustering criteria
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Fig.3 Average qualified rate of different clustering

criteria and qualified rate of grade A forecast
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Fig. 4 Average qualified rate of target basin forecast and

average qualified rate of grade A forecast
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Research on Similar Basin Recognition Method Based on

Time-varying Feature Matrix

LI Ke"**,KAN Guang-yuan'**,HE Xiao-yan'**,ZHU Bing-jie'
(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, Beijing 100038, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100038, Chinaj;
3. Research Center on Flood and Drought Disaster Reduction of the Ministry of Water Resources, Beijing 100038, China;
4. Henan Bureau of Hydrology and Water Resources, Zhengzhou 450003, China)

Abstract: A similar basin identification method was proposed to improve the reliability of similar basin identification
for hydrological forecasting in ungauged basin. The method introduced the basin time-varying feature information and
constructed a time-varying feature matrix (TVFM). A dimension reduction method for the TVFM was proposed to ob-
tain the basin feature vector. The classical K-means clustering method was adopted to implement the identification of the
similar basins. Seventeen natural catchments in Jiangxi Province were selected and the Xin‘anjiang model was applied in
this research. A series of studies were carried out which includes feature vector and feature matrix construction, similar
basin identification, parameter transfer, and comparison &. analysis of hydrological forecasting results. The following
conclusions can be drawn. The proposed TVFM can achieve better forecasting results in ungauged basins. Compared with
the traditional similar basin identification method based on time-invariant underlying surface information, the prediction
accuracy is improved. The similar basin identification based on time-varying comprehensive features generates the best
predictions, and the prediction accuracy based on time-varying meteorological features is better than that based only on
time-invariant underlying surface features. Comparison with the single factor methods, the directional problem of the pa-
rameter transfer can be partially solved by the proposed comprehensive method. Unfortunately, the directional problem
cannot be completely overcame until recently.

Key words: similar basins; time-varying feature matrix; ungauged basin; parameter transfer; Xinanjing model





